Here, we describe a distinct CF signaling pathway in suggest that some cerebellar interneurons may receive the molecular layer of the cerebellum. We find that CF stimulation induces AMPA receptor-mediated synaptic currents in NG2 + glial cells located in this region, which , 1996) . In whole-NG2 + cell can be innervated by more than one CF. We cell (n = 9) and perforated-patch (n = 5) current-clamp estimated that 80% of AMPA receptors activated at recordings, EGFP + cells had a moderate input resisthese sites are Ca 2+ permeable, based on the strong tance (120 ± 18 M⍀) about 4-fold higher than BG (Berinward rectification of CF-NG2 + cell currents when gles et al., 1997), a capacitance of 23 ± 2 pF, and a polyamines were present in the internal solution. CFresting membrane potential of −102.3 ± 0.2 mV (n = 14), NG2 + cell responses were less sensitive to cannabinoid close to calculated equilibrium potential for potassium or N-type Ca 2+ channel inhibition than CF-BG re-(E K = −102.5 mV). Although these cells express voltagesponses and were remarkably stable with repeated gated Na + and K + channels, injection of positive current stimulation, suggesting that they are produced through did not induce action potentials or depolarizing spikes fusion at conventional release sites rather than by ec-(n = 14/14 cells) ( Figure 1L ). In contrast, EGFP − intertopic release. Electron microscopic analysis of physioneurons located in the molecular layer had resting logically identified NG2 + cells revealed that anatomimembrane potentials of −58.5 ± 0.9 mV (n = 6), fired cally defined CFs formed direct synapses with the action potentials at a high frequency when depolarized, processes of NG2 + cells in the molecular layer. PF reand exhibited a morphology similar to stellate cells (n = sponses were also observed in NG2 + cells, but these 6/6 cells) (data not shown Using electron microscopy to examine the relationship 6F), significantly greater than that observed for CF-NG2 + cell EPSCs (p < 0.001 for both 1 M and 5 M between CF terminals and these glial cells, we followed biocytin-labeled processes of physiologically charac-WIN) ( Figure 6F ). The glutamate transporter antagonist TBOA (DL-threo-b-benzyloxyaspartic acid) was applied terized NG2 + cells that responded to CF stimulation. Anatomically defined synapses were observed along at the end of these experiments to show that the CF-BG response remaining in NBQX was mediated by gluthe processes of four NG2 + cells examined in serial sections. Synaptic junctions were identified by the rigid tamate transporters (Bergles et al., 1997) .
Recent studies by Matsui and Jahr (2004) indicate parallel apposition of the membrane of the biocytinlabeled process and the vesicle-containing bouton, the that ectopic release from CFs shows a greater dependence on Ca 2+ influx through N-type Ca 2+ channels accumulation of synaptic vesicles at such sites together with presynaptic dense projections, and the acthan conventional release at active zones. To provide further evidence that CF-NG2 + cell signaling is distinct cumulation of electron opaque material in the extracellular space (Figure 7) . In all respects, such junctions from ectopic release, we measured the sensitivity of + cell synapses. al., 1991), CF inputs occurred primarily, if not exclusively, on NG2 + cell processes, which are very thin and move in a tortuous path through the neuropil. In addiDiscussion tion, these processes lack conspicuous GFAP filaments, creating difficulties for unambiguous identifica-CF axons provide one of the two major glutamatergic afferents to the cerebellum and are essential for ceretion. Notably, CF axons extend fine collaterals in the transverse plane that often enlarge to form varicosities bellar plasticity. We find that the same CFs that innervate PCs in the molecular layer of the cerebellum also on small cells (Sugihara et al., 1999) . Although these cells were presumed to be interneurons, the present form extensive synaptic junctions with NG2 + cells, a distinct class of nonexcitable glia. Release of glutamate results suggest that some of these "terminal branchlets" may be the source of NG2 + cell innervation. It is from CF terminals at these neuron-glia synapses occurs with high probability and triggers rapid but moalso possible that innervation of NG2 + cells may be induced or enhanced in vitro following preparation of tismentary activation of AMPA receptors in NG2 + cell membranes, similar to synaptic currents generated at sue slices. If so, these junctions must be formed rapidly 
